INTRODUCTION
============

Allergic rhinitis is an allergen-induced, IgE-mediated inflammation of the nasal mucosa \[[@B1]\], and it is the most frequent atopic disease which effects 25%-35% of the population with increasing prevalences \[[@B2],[@B3]\]. Allergic rhinitis is also a social problem that negatively effects the patients\' quality of life, performance and productivity, and thus, it is accepted as a major chronic respiratory disease with economic burdens and the risks for asthma \[[@B4]\]. There are several different therapy strategies for allergic rhinitis \[[@B4],[@B5]\]. Allergen avoidance and patient education are important for every allergic patient \[[@B6],[@B7]\]. Immunotherapy is the main treatment modality that changes the course of the disease \[[@B8]\]. Pharmacotherapy plays an important role in the management of allergic rhinitis, with aims to improve patient\'s quality of life by reducing the symptoms. However, in some patients, symptoms cannot be reduced with only medical treatment or medical treatment can be restricted due to several reasons. Alternative modalities are necessary for such patients.

Phototherapy, which has been mainly used for inflammatory skin diseases dermatologically for a long time, is becoming a new choice of alternative treatment in allergic rhinitis \[[@B9]\]. It has been reported that intranasal applications of phototherapy in allergic rhinitis patients has been effective, similarly to the applications on dermatological diseases \[[@B10]-[@B13]\]. Both atopic dermatitis and allergic rhinitis are different manifestations of the atopy and most of the their pathways are similar \[[@B14]\]. Phototherapy consists of ultraviolet and a visible light and its therapeutic effect is mostly attributed to its local immunosuppressive and immunomodulant actions. Phototherapy is able to inhibit the effector phase of the allergic reactions, such as inhibition of antigen presentation by dentritic cells, inducing apoptosis of immune cells, inhibition of synthesis and release of pro-inflammatory mediators from eosinophils, mast cells, basophils and T cells \[[@B14]\].

With this positively correlated data, we aim to investigate the effects of rhinophototherapy with medical therapy on the quality of life with persistent allergic rhinitis in this study.

MATERIALS AND METHODS
=====================

A prospective, randomized study was performed between December 2009 and March 2010. The study included 65 patients with a history of at least 2 years of moderate to severe persistent allergic rhinitis. The diagnosis was confirmed with positive skin tests, and all of the patients had house dust mite allergy. The study protocol was approved by the local ethical committee and written consent was obtained from each volunteer. Patients with nasal polyps, nasal septal deviation, nasopharyngeal pathologies, asthma, acute respiratory infections were excluded. All of patients in the study had used antihistamines and/or intranasal steroids previously but not within two weeks prior to beginning of the study.

We divided the patients into two groups for different treatment regimens. A randomization list was formed using simple randomization. The patients were assigned to their respective study groups by an investigator who blinded to the study treatment, using the randomization list. First group (n=33) was given topical mometasone furoate 200 mcg/day and oral levocetirizine 5 mg/day for a month. With the same medical therapy, rhinophototherapy was applied to the second group (n=32), twice a week for three weeks continuously. We evaluated the patients before the treatment, at the first and third months after the treatment with rhinoconjunctivitis quality of life questionnaire (RQLQ), symptom scores and visual analogue scale (VAS) scores. Nasal symptoms evaluated in this study were sneezing, nasal obstruction, rhinorea and nasal itching. All symptoms were graded according to the severity (0, none; 1, mild; 2, moderate; 3, severe). The RQLQ had 28 questions in seven domains (activity limitation, sleep problems, nose symptoms, eye symptoms, non-nose non-eye symptoms, practical problems and emotional function) and each question was scaled from 0 (not impaired at all) to 6 (severely impaired). VAS scores for severity of allergic rhinitis were also evaluated.

Statistical analyses
--------------------

Data were analysed using the SPSS ver. 13.0 (SPSS Inc., Chicago, IL, USA) and Sigmastat ver. 3.1 (Systat Software Inc., San Jose, CA, USA). Chi square test was used to compare the sex and age distributions of the patients. Comparison of age distribution of groups was performed using independent samples *t*-test. Variation of mean values of nasal symptom scores, VAS scores and RQLQ scores during the treatment periods within the groups were compared by Wilcoxon signed rank test and Friedman test. The initial mean values of nasal symptom scores, VAS scores and RQLQ scores and the variation during the treatment period for all parameters between the groups were compared by the Mann-Whitney *U*-test. Results were expresed as mean and a *P*\<0.05 was considered statistically significant.

RESULTS
=======

Demographics and patient evaluation
-----------------------------------

The study population consisted of 24 male and 41 female patients. Mean age of the first group was 32.5 years (range, 18 to 55 years) and that of second group was 30.6 years (range, 17 to 61 years). In the pretreatment evaluation, there was no statistically significant differences between mean age, skin prick tests results, symptom scores, RQLQ scores, and VAS scores of the two groups. There was also no difference in compliance for the medication of each group. At first month and third month after treatment, the symptom scores, VAS scores and RQLQ scores were compared within each group and between the two groups.

Symptoms scores
---------------

For nasal obstruction, sneezing, rhinorea, and nasal itching; statistically significant improvement was found after the treatments at both 1st and 3rd month evaluations for each group when compared with pretreatment scores (for each symptoms *P*\<0.05). The mean of symptom values increased at 3rd month when compared with 1st month. Statistically significant difference was found between 1st and 3rd month within the groups (*P*\<0.05). When the two groups were compared for nasal symptoms; the scores of the second group were better than the first group at both 1st and 3rd months (for each symptoms *P*\<0.05) ([Table 1](#T1){ref-type="table"}).

Rhinoconjunctivitis quality of life questionnaire
-------------------------------------------------

In each group, the RQLQ scores seven domains, namely: limited activity, sleep quality, non-nasal non-eye symptoms, practical problems, nasal symptoms, eye symptoms and emotional functions; such average results were statistically better after the treatment at 1st and 3rd month evaluations (for each domains *P*\<0.05). The mean values of RQLQ scores increased at 3rd month when compared with 1st month. Statistically significant difference was found between 1st and 3rd month within the groups (*P*\<0.05). When the two groups were compared at 1st and 3rd months; RQLQ average results for each seven domains were significantly better in the second group (for each domains *P*\<0.05) ([Table 2](#T2){ref-type="table"}).

Visual analogue scale scores
----------------------------

A statistically significant improvement was determined for VAS after the treatment at both 1st and 3rd month evaluations in each groups (*P*\<0.05). The mean values of VAS scores increased at 3rd month when compared with 1st month. Statistically significant difference was found between 1st and 3rd month within the groups (*P*\<0.05). When VAS of the two groups were compared; the second group was significantly better than the first group at both 1st and 3rd months (*P*\<0.05) ([Table 3](#T3){ref-type="table"}).

Side effects
------------

Thirty four of patients had mild to moderate dryness of nasal mucosa during the therapy. Only one patient had anosmia problems which disappeared after one week.

DISCUSSION
==========

Phototherapy is a new therapy method in the field of otolaryngology, and specifically a current issue in the management of allergic rhinitis. It has been used for the treatment of various inflammatory skin diseases for many years in dermatology. In the ancient times, the Romans, especially Galen and Celsus, understood the therapeutic benefits provided by the sun rays.

In the beginning of the twentieth century, Neils Finsen received the Nobel Prize by using the first artificial light sources for the treatment of lupus vulgaris. Today, light beam treatment, in terms of phototherapy, is being used for several medical indications with selected wavelengths and controlled dosages \[[@B14]\].

Having the beneficial effects of phototherapy on atopic dermatitis, the Hungarian researchers developed a device for intranasal phototherapy, based on the fact that atopic dermatitis and allergic rhinitis have similar pathophysiological pathways. They performed several researches to define the appropriate wavelengths and dosage. Eighteen patients with moderate to severe ragweed induced allergic rhinitis who were resistant to conventional anti-allergic therapies were being tested in a controlled study with the efficacy of 308 nm Xenon chloride (XeCl) ultraviolet B (UVB) laser. The first group received low dose irradiation, two treatments were given weekly for two weeks. The second group received medium dose irradiation, four treatments were given weekly for two weeks. The minimal erytema dose of each patient was determined by irradiating the skin in the gluteal region, and this was used for tailoring the dosage and its increments. There was no improvement on nasal symptoms and total nasal score (TNS) for the first group, while significant improvements on sneezing, rhinorrhea, nasal blockage and TNS were achieved by the second group. Additionally, the effect of light on skin prick tests was observed and dose-dependent inhibition was seen in the study \[[@B10]\]. The same study group also investigated the effectiveness of topical 8-methoxypsoralen plus ultraviolet A (PUVA) light treatment in 17 patients with hayfever in another study. At the end of the four treatments, improvements of all nasal symptoms and TNS were being observed. They also showed that PUVA treatment of the skin significantly supressed the skin prick test responses \[[@B11]\].

Different wavelengths of the light have different penetrations on the tissues, accordingly this causes different effects on immune cells. Therefore, UVA, UVB, and visible lights are combined in phototherapy, with the expectation of additional biological effects. It is also possible to use smaller doses of light in mixed form when compared to single form. Studies were done to observe the mixed light effects on allergic rhinitis. The effect of different wavelengths, on the allergen-induced wheal formation in skin prick tests, was evaluated. It was found that combined low doses of UVB, UVA, and visible light, referred as mUltraviolet/visible, had a dose-dependent inhibitory effect on immediate hypersensitivity reactions of the skin. However, UVA and visible light alone had only a slight inhibitory effect \[[@B15]\]. Hence, a new phototherapeutic device was designed, which was able to apply mixed light intranasally (Rhinolight-mUV/vis, Szeged, Hungary). In an another randomized double-blinded controlled trial, the effects of combined UVA, UVB, and visible lights (mUV/vis) therapy were evaluated in 49 patients with a history of at least 2 years of moderate to severe ragweed-induced allergic rhinitis. In the study group, mixed light was applied to each nasal cavity 3 times/week for 3 weeks, whereas only low intensity of visible light was applied to the control group as placebo. The total nasal symptom scores were significantly better in mUV/vis group after the treatment, and no significant improvement was seen in the control group at the end of the treatment \[[@B12]\].

Using combined UVA, UVB, and visible lights (mUV/vis) in a controlled prospective study of 100 patients; RQLQ and total symptom scores were assessed. It was concluded that phototherapy was an effective method to improve the symptoms on the disease and the quality of life in allergic rhinitis patients \[[@B16]\]. In another study, the clinical efficacy of rhinophototherapy was compared to the antihistamine, fexofenadine hydrochloride. Of the 18 ragweed induced allergic rhinitis patients, 11 patients received intranasal irradiation with increasing doses of mUV/vis light for 2 weeks and seven patients received 120 mg fexofenadine hydrochloride once daily within the same period. Rhinophototherapy was significantly better than fexofenadine hydrochloride treatment, with respect to the reduction of individual symptom scores for rhinorrhea, nasal obstruction and total nasal scores \[[@B17]\].

In our controlled prospective study of persistant allergic rhinitis patients, we found that adding phototherapy to medical treatment, using combined UVA, UVB, and visible lights (mUV/vis), is beneficial. We evaluated the patients in detail by using all symptom scores, the RQLQ scores and VAS scores. This is the first English study which evaluates the effect of phototherapy on house dust mite allergen induced persistent allergic rhinitis patients. Previous reports concerned the effects of phototherapy on hayfever. In this study, we showed that adding phototherapy to medical therapy is more effective than medical therapy for persistent allergic rhinitis patients. Our study reflected results over 3 months. The permanent effect of phototherapy at third month was shown in our study however this effect decreased when compared with the first month. Therefore, long-term assessments are necessary but even such results lead to the mangement of persistent allergic rhinitis.

When we looked at the side effect profiles; dryness was seen in all the previous studies. We also observed dryness within half of our patients but this was not as severe as to stop the therapy. We observed only one temporary anosmia just after the treatment. This was probably due to the edema of the nasal mucosa which disappeared within one week. Besides such side effects, we have already known that UV light induces DNA damage and it can be potentially associate with carcinogenesis on high doses. The molecular response ofnasal mucosa to therapeutic exposure of broad-band UV radiation in patients undergoing intranasal phototherapy had been investigated, and it had demonstrated that UV-specific markers of photodamage 10 days after treatment were similar to the baseline. They suggested that the UV-induced DNA damages responsing to respiratory epithelium is very similar to that of the human epidermis; and such nasal mucosa has the ability to efficiently repair UVB-induced DNA damage \[[@B18]\]. It was also reported in another study that markers of DNA damages elevated immediately after phototherapy were not presented within several days of treatment \[[@B19]\].

The major goal of our study was to determine if there was an additive effect of phototherapy on medical treatments within persistent allergic rhinitis. With this prospective randomized clinical trial; we found that the rhinophototherapy plus medical therapy was better than purely medical therapy in patients with persistent and moderate/severe allergic rhinitis with respect to quality of life and symptoms improvement.

This study was presented at 29th European Academy of Allergy and Clinical Immunology Congress in London, UK 2010 as a poster presentation.

No potential conflict of interest relevant to this article was reported.

###### 

Mean values of *symptom scores* before treatment and after treatment at both 1st and 3rd months for each groups and *P*-value between the groups and within the groups

![](ceo-6-73-i001)

^\*^*P*-value between pretreatment and 1st month within the group 1 and group 2. ^†^*P*-value between pretreatment and 3rd month within the group 1 and group 2. ^‡^*P*-value between 1st and 3rd month within the group 1 and group 2. ^§^*P*-values between the groups.

###### 

Mean values of *rhinoconjunctivitis quality of life questionnaire (RQLQ) scores* before treatment and after treatment at both 1st and 3rd months for each groups and *P*-value between the groups and within the groups

![](ceo-6-73-i002)

^\*^*P*-value between pretreatment and 1st month within the group 1 and group 2. ^†^*P*-value between pretreatment and 3rd month within the group 1 and group 2. ^‡^*P*-value between 1st and 3rd month within the group 1 and group 2. ^§^*P*-values between the groups.

###### 

Mean values of visual analogue scale (VAS) scores before treatment and after treatment at both 1st and 3rd months for each groups and *P*-value between the groups and within the groups

![](ceo-6-73-i003)

^\*^*P*-value between pretreatment and 1st month within the group 1 and group 2. ^†^*P*-value between pretreatment and 3rd month within the group 1 and group 2. ^‡^*P*-value between 1st and 3rd month within the group 1 and group 2. ^§^*P*-values between the groups.
